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_£RODUCTION

Sinca It_ inception, _he Apollo Program has ganara_d a charis-

matic quality beyond _hat of any o_h_r governmental program. Row-

_v_r, relatively llt_le a_tcn_ion has been g_von to the actual man-

agement o£ Apollo beyond a brIQ£ overview o£ its primary actlvitics.

_ha objective of this ar_iel_ io to cxamlne the management o£ Apollo

£rom the focal position of the Apollo project managers who are re-

sponsible _or managing the critical hardware components for the Sat-

urn/Apollo rocket. The underlying assumption is that these managers

play a eruc£al role in the Apollo effor_ and their collective perfor-

mance is an important determinant of the efficiency, quality, and

ultlm_tely, the success of the Apollo missions. Their responsibil-

Itles for coordinating, mobilizing, and allocating diverse resource

requirements, both in terms of manpower and materials, places these

individuals in unique management positions. Their roles often de-

mand the balancing of conflicting situations which produce a con-

glomerate of anomalies and ambiguities which must be resolved to meet

project obJectlves. This article addresses some of the anomalies and

1
ambiguities and how the Apollo project managers adapt to them.

Through the efforts of a multldlsclpllnary research team and

with the cooperation o_ _he National Aeronautics and Space Adminis-

tration (NASA) the authors interviewed numerous project managers,
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subsystem managers, and research and development project engineers

participating in the Apollo program. 2 The analysis of field inter-

view data has revealed e_veral response patterns which seem indica-

tive of some of the key managerial problems that the Apollo project

_na_Qrn face. Xn the attempt to view the management of Apollo

from the perspective of the individual project manager rather than

from an overall systems concept of organization, this article fo-

cuses on those problem areas that demand interpretation by each

project manager according to the cues lfi hie enviroflment. 3 Five

areas will be examined in the following sections: (1) the balance

between technical and managerial emphasis; (2) risk acceptanCe/re-

Jection; (3) surviving environmental restraints; (4) the Signifi-

cance of project communication; (5) penetrating organlzatlonai

boundaries.

For a clearer perception of the significance of these £1va areas

in terms of the project manager's _ifocalpositions, the relation-

ships between the project managers and the research and development

projectengineers and the project counterparts within contracting

organizations should be briefly delineated. This triad of interre-

lationships is a significant characteristic of the Apollo model of

project management as most clearly evidenced by operations at the

Marshall Space Flight Center (MSFC) field center location in Bunts-

ville, Alabama. (See Figure 1) 4.

Within MSFC, primary responsibilities for the Apollo Program are

handled by two segments of the total organization, Program Management
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(PM) and Research and D_velopment (R&D). Each sogm6nt of _h_ organlz.tlon

has a specific r_l_ to p_rform. The project managers within PM are

collectlvely accountable for all project tasks assigned to M_FC and are

responsiblo for meeting bask objoc_ives within deslgna_ed ao_t, sehedule_

and performance parameters. Tho red,arch and d_velopment project englnoors

within R&D ar_ accountable for providing maximum _echnleal _uppor_ to _ho

project managers. In addiLion I:o the In_orface_ betwee_ PM _nd R&D, ¢ong=an_

in,efface must be maintalned with con=rector organizations ou_slde o£ =he

NASA.

In a real sense, this _rlad functions as the total p_oJect team. In

the following discussions, the basic nature of these interrelationships

should be kept in mind.

THE BALANCE BETWEEN TEC|INICAL AND MANAGERIAL EMPHASIS

In the management of Apollo, the project manager must maintain a

consistent balance between his technical and managerial activities. When

the project manager is directly confronted with a problem which may dlsrup=

task performance within the designated objectives of the project, both a

technical decision and a managerial decision are usually needed for

ultimate resolution. For example, if research and development personnel

inform the project manager that a critical component of the Saturn V

Rocket has only an "X" reliability factor, the project manager must weigh

the technical decision of whether or not to accept the recon_nended reliability

quotient against the overall management considerations of budget and schedule.

.. , =o
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A potential problem for the project manager lles in _he possibility of

over-stresslng either the _cchnlcal or the management aspects of the

problem. The resolution of _hi_ problem appears to be in the project manager's

nnd_rstandlng of hi_ _echni¢_l function _nd how to maintain the toehnlcal

balance. While the management eonslderatlons, as ovidmnc_d by the MfiFC/

Apollo mod_l, ar_ clearly the responsibility of the project manager, a

certain latitude is open in terms of his d_ivlng into detailed technical

problems, lle may either become deeply involved in the englnoerlng problems

or he may leave the dc=ails to other exports and maintain a mote distant

position,

Through analysis of interview data, the most successful strategy appears

to be to display an understanding of and acute interest in the technical

aspects of =he problem while leaving its more detailed resolution to other

_peclallsts on the project team. Two statements by project team members

emphasize this point.

_. live had experiences where I fel_ that th_ project manager

was trying to exert too much influence in the technical

areas in an attempt to make the decision himself.

:II. All organizations suffer _r_.L having a man too interested

in understanding everything. If that's the project

manager's interest, I feel that he's misplaced. He can

do a job, but it shouldn't be in management. He should

be in a technical Job...You sometimes can't reward a

technical man.., you put him in a management box and he

makes things miserable. He's miserable and the people
under him are miserable. 5

Again, the implleatlon is that to maintain the technical balance, the

project manager should remain somewhat apart from the details. The

underlying reasoning for this position is that while a project manager
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draws on unique and dlvarse organlza_Lonal resources in terms of expert

manpower, chore should remain soma protection of each _oam merab_r's prof_ss-

lonal prarogatlves. In _he ca_e of research and development lnpu_sj their

guarded inLarest_ lie in _he _aMmical area,_, if _he projec_ manager

over-s_r_sse_ his _echnieal function, _hls has _ho effect of _surping

research and dev_lopmen_ eo_m_itmen_s and ere a_ing _e_hniea] imha%ance,

While J_ is generally dosi_'abl¢, for _he pr._(m_ manager _o leave masE

of _ha Eeehnlcal deCall to o_her _:eam members, _hore are, a_ lease, _wo

mitigating conditions: (i) _he perceived _echnlcal competence of _he

proJee_ manager; and (2) his abillEy to e_fec_ively use his pro/]ee_ _eam.

One might hypo_hesize that a projec_ manager has a certain muount of posit=

£oual charisma and that the degree of _ha_ charisma is, in par_, a £unc=ion

of _he type of engineering background he has. Although no unanimity o_

opinion was expressed by the Apollo project managers and by research

and development engineers, several project participants believed that research

and development experience is almost a prerequisit_ for an effective project

manager. "Getting one'g hands dirty," for example, in engineering is per-

ceived as an important preparation for the project manager position not

only in terms of technical experience but as a means of establishing

necessary alliances with individuals in the research and development areas,

One research and developmen_ engineer e_rmented on the above poin_ as follows:

I guess one of my gripes about some projee_ man,_gers is

tha_ they haven'= really come up through _he ranks. In

o_her words, if you look at _helr background, and there

are exceptions, _hey have come from unrelated fields and

most of them have really never served in the bowels of

the organIzatlon, down in englnee_ing..,
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An importan_ dot_rminan_ in maintaining Lha _eehnieal balance, _her_foce,

may he _h_ pro_e_ manag_r'_ earned r_p_e_ and _eehnieal competence a_

poreelved by proJne_ parglelpant_ in Ehe research and development aroas.

The d_gree of _haC poreciw'd ozporEi_e may be imporCanE in dogermlning how

_ho proj_ manager =op_n with _aehnle_! probld_ms;':heman who ha_ _l_o up

_hrough thO ranks m_y b_ in a bot_r position to re,siva technical problom_

than the man fr¢_ an unrelated field or _omlng from a pooh,ion outside

of the NASA.

As sugsootod, _h_ proJe=_ manager draws upon d_ov_r_ orsan_aCiona%

resources. In main_aintn 8 the balance between _cchnLcal and ntanasoriaZ

cmphasis, _hc project manager's use o_ his project _cam 'is cri=i_al. The

ef£ectlve use o£ _hc project team was desorlbed by one project manager

in the £ollowlng eon_exe:

A good project manager has to surround himself wleh

experts. He doesn'_ need _o be an expert engineer,
an expert in finance, m_ expert in contracting, etc.
He does, however, neud a wox_king knowledge o£ thes_
things. For example, when an engineer s_arts talking
to him about long£tuditxaloscillations, h_ has to know
what th_ man is Calking about. The prime Chlng that
a project manager needs is the ability to listen and
comprehend what his people are telling him.

A fundonientalquality of the Apollo project mmxager is the ability to

assimulate knowledge from several source_, evaluate the %'ecommendations_

and make declsiotxsbased on this wide range Of Ixtformation. As another

pcoject manager stated: ".,.to me, this is what makes a real project

manager ."
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RISK ACCEPTANCE/REJECTION

There are two categories of rigk _ha_ seam eapeela!ly relevant _o

proj_c_ managars; (I) proJcc_ risk; and (2) professional risk. Projac_

risk involves _he failure _o do an adoqua_ managomen_ job which rosul_s

in promote failure oi_her in _erms of performan¢_ or in _orms of criCLcnl
q

budgo_ _r schodulo dcv£aL£ons. Professional r;Lsk centers around Ch_
i

possibility of professional _)solescenco as the r_sul_ of long-_orm

pro_ocC affiliaLion.

ProJc_ risk may b_ iden_ifle_ with _he project manager's final

responslbili_y for meeting and maintaining =he performance, schedule, and

budgetary objectives of =he prolect. His success and the recognition

of his ability as a manager, in part, depends upon his achievements in

these areas. In effect, the project manager is Ehe focal person in a

constantly exposed responsibil'ty system. Gomplioating these responsibill-

ties are _he necessary interfaces with other project managers and their

hardware systems. For example, in the Apollo Program, the project managers

in charge of launch vehicles and engines must maintain a constant interface

with each other. In =his sense, the project manager no= only has responsi-

bility for his own project, but shares the responsibility for o_her project

manager's hardware.

In terms of project risk, two rather different perceptions were found

to exist among _he Apollo project managers. The disparity in conceptual-

izing project risk m_y be illustra_ed by the following two quotations.
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I. If my har-gwa=e d_dn'= wo_'k and £_ failed _n llf=-off,
it would he a catastrophic occurrence. I would _o_1-

, ple_ely expect to be replaced, Put it _ha&-way.

II..- If-you. don'= wane _'o accept The responsibility you

don't have to, you just bu_k it up to the Dext

manager and if he do_sn'_ want: _o make _/%e de¢isL_%,
he can go _o the program manager.

In _he first instance, _he projec_ manager perceives his r_sponslbility

as-final and-complete wiI.h-_he risk of project failure resting untirely

on his shoulde=_. _n the second case, the project manager is left with

an option of whether or not _0 accep_= complete r-esp_nSihility in critical

areas. The first case is relatively unambiguous, however, the second

leaves assumption of proj_p to the individual manager. Further

research may provide a workable hypotheses fen--understanding under-what

condition,-and what behavioral variables determine ahe amount a risk a

particular project manager is willing to assume___The purpose here is ,n-

point o_= tha_ project managers perceive rislc differenzly.

Ap_ar= from projec_ risk, the p/_qject manager is confronted with

professional risk in terms of obsolescence. In effect, advancement of the

state of--the art may bypass the project manager who iS unable to keep up

wit.h-Zhe rapidl_ing practices in his engineering field. This is

especially relevant in a program like Apollo where some of the major

hardware projects have a life cycle of eight to ten years, One project

manager who had-.been-in his position-a number of years stated the im_

,ions of professional risk in the following manner: "I'm an-obsolete

engineer, I'm an untrained manager, and I'm =oo old--to go back to school."

p
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SU_VLVING EEVi_ON%iENTAL _ESTRAINTS

f

While the concept of project managemena is o_ten _ofined in tQrms of

It_ flexibility, _he antithesis of the traditional bureaucratic model of

organization, many Apollo team mombe_-havo indicated that ¢ergaln chris'on--

mental parameters develop over time which either diminish th_ effectiveness

of or place addigional =onstraings on =he programmatic o_ganlzati_n, it

was suggested that _he project organization is no. immune to Parkinson'_

Law. As the _E.ojeeC matures over its life cycle, various &yS_ems and

constraining mechanisms becon_e attached to the organization which produce

rigidities within--the total pro_ect syster_. For example, ouer the life

of Apollo, various "sgaff offices" at the field center levels and a= Head-

quarters have gradualiy__/_laced_r__ut.herstringent demands on the pr_ect

organization in terms of data repouting systems, audits, and various types

of. con_r_Al requests.___One project ma_%ager explained _hat, over time, a

project loses its flexibility,

First you start out with a small organization and
call i= the NASA. As you expand that organization

you have more and more staff people at Headquarters

and you have-more people thinking up reasons why

there's a need for a report. So,.pr.etty soon you

ge_ hit with directives, some from Headquarters, some

from every "eVcl. Many of these directives re_ire

repo_tlng; we've go= a lot of people who think it
would be real nice to have this report or that repo_rt.

The project members must cope with increasing amounts of paperwork wh£1e

maintaining peak efficie=cy in all areas of origi_%al responsibility.

They must survive the new systems.
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Whllc documenging _hc ay_ua_ may have obvious pm.ga_iv_ eonnoga_£ons,

Apollo p_r=£cIpan_s have gl_o expressed i_s p_i=iv_ aspects ia _rms o_

self pr_Ggion. In a p_og%-am like Apoll_ ex_cnsive documentation, whil_-----

so_ewha5 laborous, has _he effee_ of clearly s_a=ing each par_icipan_"s

position wi_h regard _o controversial performance areas, if failure

anomalies d_velop, _he manager may r_ly on ex=cnslve doeum_n=a_ion as a

moans o_ self procec=ion_.--Th_s-can be concep=uallzed as on_-_f_-Che--Inf_rmal

roles o_ _h_ documentation procedure. One proje¢_ member_ior _xampl_

indica=_d =ha_ af=er-_he SA-2._4 fire =he amoun_ o_ documen=aJzi_n_ i_=eased

=hroughou= =h_ entire Apollo offer=.

Aside fro_% documen_in_ _he sys_e_, another _ariable _ha= stay be

a rea_aint on _he projec_ manager is _he Civil Service regulations and

requirements. These regula=io_s, becaus_ of =heir _'igidi=ies, become a

problem for _he p_jee= manager in selec=ing, =raining, and molding a

viable project =eam_ For example, _ proJec_ manager may no= be able _'o

cho_se his own men for his pr_ec= scarf no-maC=or--how qualified or how

necessary _hey migh_ be in _erms of a par_ieula_ task requirement. The

man muse _irs= be "freed" from his presen= organlza_.iOnal posi=io_. One

_Kf_eet manage; alluded to the problem in this way:

Nobody ge=s assigned to a job around h_re. You

have to gee permission from =he people you work_

_or. If a promotion is involved, i= makes it

extremely difficul_ for _hem no_ _o allow _he man

=o go, I guess, by law _hey really couldn'_ refuse

to release him if _ p_omo_ion was involved. Bu_

if it's JuSt a lateral =ransfer_ and say I really

need a good strong projec_ engineer, even if the

• center is in _rouble and a man is arou_ who isS'_ doing

very much, if the perso_ who is supervising his

area feels strong abou= him and won't let him go,

_hen you almos= can't gee him no ma=ter how badly

you need him. Hand _hat's kind of bad.
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Th_ probl_m of assigning _,_aap_we__ to build _he rues_-_ffec_ive project

_a_,_-also appear_ it. the rev_rs_ _i_ua_ion. If a _am member-ks performance
P

is b_l_w an _ccepnable lev_l, ehe proj,_c_ manager m=y also h_ve probl_m_

in "_pinning-off" p_sonncl. One pro_ec_ manager eQncer_ed ab_u= _h_
b

_ff_c_iv_n_s of s_m_ m_mb_r_ of hi_ g_am ma_e =h_s ca_men=.

I've U_ _hrec people I could do completely w_hou_.

Bu_, if I asked _or gheir release _rom _his project,

I would mos_[_.kcly have Uo give up my =hree bes_ men,

so, I _us_ sic l_.A-eand don'= say any=hlng.

The examples here _nly briefly _ouch _he problems £he Apollo projec_

manager faces _t-survivlng _he system. If _l_ proJec_ manager _s evaluated

in--_erms _f how--he mee_'s his =ask responsibili_ies_ any mechanism cons=raln-

ing op_imum-efficleney__an& f.lexibili_y is_ in a real sense, a =hrea= =o

_he manager's _apabili_y of surviving _he _o_al projec_ system. ----

THE-.SIGNIFICANCE OF PROJECT COMMUNICATIONS

As previously sugg.,s=ed, =he prejec= =earn consis=s _f diverse profess-

ional inputs. The basic me,ira=ions of various =earn par_iclpan_s in their

diverse organlza=i_nal roles often cause difficulx.ies for-_he pro jet=

manager in his effort to reconcile various =ask problems, The general

pa=tern fez- a projec= =earn in--Apollo _onsis_s of a cried of o_ganizational

in=effaces which includes _he proJec= manager and his s_b-sys_em maRagers,

_he research a_td developmen_ engineer and his supporting personnel, and _he

contractor's project personnel. Al=hough all three groups comprise _he

projec_ _eam, conflicts may arise among _eam participants bo_h from a func=ion-

al perspective and from the viewpcin_ of personal receivables. To go back

=o an earlier example, if _he projec_ manager and =he con_rac=or accep=

a reliability index of "X" on a critical componen= of the Saturn V and _he
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_c_z_ch and dew i_i_._entp_ojc_ _e.m _._e_,7o_r_in.Is= on a relLab_li_y of

"Y"_ a confllc= of in_ere_ may d_vclop. Th_ projcc_ manager-may wan_ Co

p,,r_ade r=_carch and d_v_lopman_ =o r_lax _helr d_slred performanc_ level

whil_ a$ =he _ame =line nee c_;,_pro,n_Is_$hclr profe=s_onal pos_C_on Eoo

greatly. Thi_ may requ_r_ _om_ delicate maneuvering by =he proJecg manager

_o k_p ra_a_ch and d_v_lopmcn_ pcr_onn_l motivated and _o ma_n=ain _h_ir

high competence l_v_l. 0he proj_c_ manager sugg_s=_ that ¢om_unica=£on

was the critical input in this type of situation.

You have to understand who you are dealing with. An

engineeD. $_ _he laboratory may fuel that we should-

setEle for noEking less =hen zero leakage erda certain

seal. He ha_ a certai_ background_ a certain psy_tologieal

makeup that you have to understand_ appreciaXe, and no=

I violate. You can't tell a guy like _hat, go to hell you

don_= und_rs=_nd-_he problem. This guy can-be a Ph_ D..

and he can darn well know exactly wha_ he'_ _alki=g about.

So you've got Eo find within your- own means the mechan-

isms for conununieating with that engineer ....and then again

yo%'ve g_ r.O realize =ha_ he's-communica_:ing wi_h us.

One s_ra_'egy employed b_roject manager to deal w_th.-con/licts either

with =aseareh and development or wi_h =he contractor is a preventive

measure; £o com_lunicat6 forcibly, buC tat=fully, his stance on various

issues _ueh as-the budget and schedule status of the project. By_

constantly communicating this _'ith =earn members the project manager, in

effect_ places some stated parameters on the activities of the research

and development =earn members and the contractor.

The effectiveness of =he projec_ manager's strategies in terms of

minimizi1%g and resolving conflicts among team personnel depends, to a

large extent_ _n his influence over proJe¢_ participants, Kis influence

may_ i_ turn_ be a function of how he handles recommendations for

engineering ¢hanges made by either research and development or =he

J
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' _ejec_ change proposals in o_'dcr uo maintain zh_ motivational level of--

p_'o_e¢_ par_ic_panEs and _o achlev_ _he overall objectives of _he _ask

under consideration. Con_an_ _ejee_ion of change recommendations may

lowe_" bo_h _he motivation of parEioipan_s and diminish the projec_

manager's infl_41ce in eoo_-dina$ing partlcipan_s toward projec$ objective

within _he designated projec_ parameters. Conversely, _he process of

accepting engineering change proposals or req_o_ a piece of hardware

is equally impor_an$ to _he project manager. One manager stated:

I think it takes--a person with a good technical

background and good management qualities. He

should be the type that can accept other people'-s

work without a wLole iot of picking; h_ should be

t.he kind of person who can accept _hiD.gs done a

little__Lifferently than he would do--them...

In this light, the project manager's influence over all-_eam members

appea_s critical _o maintaining project direction and Control.

PENETRATING 0_GANIZATIONAL BOUNDARIES

Research and observatLmn-leads one to believe that the personality

of the project manager is crucial for success in meeting the various

projec_ objectives. There have been many examples of _he importance

of personality in achi_ving effective project performance. While some

of these examples have already been alluded to in the prior discussion,

the following paragraphs illus=rate some of the key areas where the project

manager's personality either helps or hiDders him in task performance.
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The cona_c of p_o_cc _na&cm_nu i_ b_cc_ on _ha premise chat i:
r

u_iliz_ dlvc_e inF_s _nd rccoc=ccs a_ chcy a_e needed from the _o_al

, o_g&nizatlon of whXGh iU i_ a pac'c. En &ffcc_, th_ project organization

i

co-existS with the iaZ_e_ insui_uZlon&i o_gcniza_ion and shares resources

wi_h i$. In _he Apollo ?rogram, uhe p_ojec_ manager does not have "direc$

authority" or as sometimes called, "formal authority" over all of _he

needed resources__9.s_ecially technical manpower inputs provided by _he

various research and-deveiopment laboratories. To utilize these resour2_es_

howeve_ the projec_ man_ger musz cross lines of authority by penetrating

uarious f.u_c_io_lal_areas--of the organization. As--previouslys__g_u_gested_

the Apollo projec£ manager utilizes the-expertise in the Kesear¢h & Dev_l=--

opment--o_ganization of his field cancer. _e does so by lear_i_4_ how to

penecrate the particular oz_aniz_!io_ _hm"_a he needs assistance. Although

the A_9%lo project manager has final responslbili=y for =he project, again,

he does not have direct aughori_y over =he lahoxatories. There is a for-

mal mat=ix of relationships defining the various primariyi___!D/__rfacapoints.

which represent the primary contacts in Ehe labs_--/_owe_er, over a period

of time, =he p_EEject managar_ in effect_ constructs his ow1% "info=mal co=-

_ac_s." He is able =o do this by "learning" =he or_aniza=ion and =he par-

_icipan=s within each par= of the sub-organize=ion-who can help him. Par=

of this success i_ establishing _hese informal contacts is dependent upon

his personality, This is no_ to say that personality is no_ important in

dealing wi_h _he formal contacts, bu_ is even more c_acial when _he proJec_

manager seeks assistance in special problem areas. The following example

iilus_ra_es in par_, _he role of _he informal con_ac_
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with leakage aro_._2 _h_ _i_ _f a h_Tdraulla

pump. His formal aou_a_s w_ain _he l_bora_srles

ha/ failed _o ar_ive a_ an adequate _asolu_ion _o_

_he p_oblcm. The p_ojea_ m_uaS_r laa_ne_ via uh_

labora_orles _ Z_apaviua _ha_ anZinea_ Y had previously

done ax_enslva work on a _±mila_ problem _n ano_hor

prosr_m. The unginec_ s_b_equo_ly h_d be_n _r_ns-

ferro4 to an adminis_a_ivc position in another

laboratory. Th_ p_oj_e_ m_uage_ learning of _hiB,

established con_ac_ wi_h _hc cAsinec_ and in _Ime

uhe problem was _uccc_f_lly _c_olved.

Illus_ra_in S _he differences bczwecn _hu formal ma_zlx contacts and

_he informal "invis_Ible meet'ix" conuac_ one mi_h_ hypo_hesiz_ tha_

ma_ric_s are e_fJucient for d-lin_aui_ Z people-_o-peopla _ontacts, bu_

are somewha_ inef_ecuive in aligning _he _xoblem-zo-probla_u-lntarfaces.

_eyon4 _he estahlishu_t o_ informal _on_acUs, _he p_ojec_ ma_a-

ger's personality plays a sls_ifiean_ _ola in accep_in_ and reJec_in_

alternative ways of zcsolvin$ problems a_uoci_ted wi_h his _ask re-

sponsibilities. In Zhc _poiio pzo_ec_ o_ganiza_ion, as mentioned

previousllL _ _here aze--Zhzee "se_-_" oZ inputs comprising _he projec_

team - _he _esearch and Devclopmen_ organization, _he contractor's

organization , and _he projec_ organization. _en problems develop,

_hese three par_ies mee_ arl a_e_ _o _esolve _he problem. Each

par_y may have widely dif_erin_ objectives which makes problem resolu-

tion a __licate p;ocess for _he paz_icipanus. The Eesearch and Develop-

men_ _eam member_m_y be concerned _iuh divex_e _erformance requirements

which he thinks should be me_ in o_de_ _o p_ovide an extra margin of

safety. To mee_ _hese specifications, i_ would require ra_he_ exKe_-
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_a_ly don _ see _h_ _al_ uf _hu _&u_Ion (_h¢ con£raa_or's

_c_c_ch _nd Developman_ _pcci_li_ h_ve by _hi_ poln_, m_de exhau_-

ulvc suudle_ _d are conviuccd _h_ p_oblc_ io no_ uha: c_i_ical _n_ c_

bc wo:kc_ by maklns somo zcl_Iv_l;! mluoz _,;odiflc_ions). The pzoJoc_

man&goz, ul_hough _cspcc_In$ bo_h pooi_ion_, vlcws _h_ _o_l 81_u_ion

differently. The projoc: mana$_ is cmm;_i_Ugd by his program _upe_io_

Uo a =igid proJec_ complc_Io., sch_dalc. _ k_%o_s _ha_ la is impor_an_

for l_l_'_ and _ha prOJecr_ _O mcc_ =l_a_ _¢_cdul_. Consequently, a_ such

a mcc_ing, his objective i_ _o _valuau_ bo_h _he Ke_carch and Develop-

_en_ _cam _e_ub_rV_u_es_ion_ and %h_ industrial con_=a_or's su$$es_io_s

and reach a decision. :_opefuliy for Uhu p_ojec_ manage_ , _he decision

be a smoo_h and efficlcn_ on_ which _;ill no_ _amper wluh _he _eamts

cohesive quali_ies. In cffucu, _he p_oju_= manage_ mus_ b_lance =he

objectives o_ the projee_ wi_h _he things uha_ mo_ivaZe o_hers connected

wi_h _he project. As one pzoJec_ manager s_a_ed, "I suppose _ha_ my job

migh_ be one of solving _he problem of solving _he problem." Another

projea_ manager made uhe _ollowiug sUatemeu_ who5 discussing _he personality

oZ _he _zoJee_ manager in _his con_exU:

Le_'s say you're in a meeting wizh NASA represenza_ives

and contractor representatives. On one side of _he _able

you have NASA specialis_s in cou=rac_s, K&D, and finance.

On _he o_h_ glde of _he noble ygu have experts from uhe

con_rac_o_ in cgnZrac_s, _&D, manufacturing and fluance.

Ou_ o_ _his group of _achnlcal experts in _heir own _ieldS

you've go_ _o coordinate _hem in such _ constructive way

tha_ by =he _nd of _he day - =h_re's a produc= - _heze's
a _cision.

!
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4Whiie variaZions of th_ XSFC mud_l _is_ a_ cuber field ¢a_t_er

locauions, _he basic iuucrfacas among ?_o_ct man,agars, _as_arch and

dmv_iopmant p_oj_a_ engin_, and con_rac_e_ counterparts are main-
_alned in some o_ganisa_ionai fo_m uhrouGhou_ NASA_Apollo opeza_io_s.

Th_ _5_G triad, however, is _he _os_ clca_ly Idanuifiabla matrix.

SAIl quo=ations in this article are from field interview data and
will non he _o_ed heyo=d this point. The name of the par=ialpant, his
field cen_er location and his hardware responsibility are sLric_ly con-
fidential and cannot be cited.
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